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2、开发了单片机与 MMA7450L 加速度计的 I2C 总线通信技术，完成数字信号的
传输；通过对 MMA7450L 内部相关寄存器的操作，编写了自动上电校核加速度
计的软件模块；利用单片机的 UART 模块完成与 PC 机的串口通信，实现了单片
机与 PC 机的数据传输。 

























Fully automatic top loading washing machine in the drying process, the amount 
of vibration of the outer barrel is a very important indicator that will affect the 
performance of washing machines. Therefore, People had used mechanical vibration 
meter to measure vibration in the past, although this method is simple, but lack of 
precision, not intuitive. The detection system to quantify the vibration of the outer 
barrel, it can accurately reflect the vibration，providing accurate vibration data to 
designers of the washing machine. In this paper, we study the test systems about 
vibration of the outer barrel, microcontroller as the control core in this test system, 
and use the PC for data analysis and processing.The primary works in this paper are 
listed as follow: 
1, According to real-time data acquisition systems, high reliability and good 
versatility and ease of expansion requirements, design of data acquisition system 
based on MCU as the microcontroller in this test system, complete the data 
acquisition by using the acceleration sensor, the sampling frequency is 122Hz; 
Complete the data transmission by using I2C bus between microcontroller and 
accelerometer. To enabling data transmission between the MCU and PC, completed 
the microcontroller serial communication with the PC by the UART module the 
communication rate up to 38400bps. 
2, For the acceleration signal, we can produced displacement signal by integral 
method, theoretical analysis of the acceleration signal by the frequency domain 
integral method: first use of digital filtering, effectively filter out the DC part of the 
low-frequency signal; then completed the convert from the acceleration to the 
displacement by the methods of frequency domain integration.  
3, In order to the simple application of the test system, designed Matlab program, 
complete reading data from under machine and complete the data processing from 
acceleration to displacement by using frequency domain integral method. In order to 
the practical and economy of the test system, designed Visual C++ program, complete 
communication between under machine and PC and complete the data processing by 
using of frequency-domain integral method 
4, Test the system by simulating a variety of working conditions of washing 
machines, the measured data analysis shows that this test system has good stability 
and reliability.  
The test system has simple structure, excellent performance. It can accurately 
measure vibration of the outer barrel while fully automatic top loading washing 
machines in the drying process.  
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很大限制。1965 年，美国学者 Coo1ey 和 Tukey 提出划时代的 FFT 快速傅里叶算









































MMA7450L 加速度计完成对外桶的振动量的采集。利用 I2C 总线完成单片机与
加速度计之间的指令、数据的传输。同时，为了便于数据的处理、分析，通过
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